In the food industries, the agglomeration process is used to improve the food powder characteristics, providing a shorter wetting time, for example, and consists in the growth of the particle size. Fluidized beds are commonly used in this process. However, an important aspect in this process is the fluidization gas humidity, in this case the atmospheric air humidity, which interferes directly in the agglomeration efficiency. Therefore, before entering the agglomeration process the air passes through a dehumidifying unit to decrease the air humidity. These units usually utilize water for dehumidification, but Peltier modules can substitute the cooling fluid. This work presents a mathematical model of the air dehumidification process using Peltier modules.
Introduction
In the agglomeration process in fluidized bed the fluidization air humidity can direct interfere in the process efficiency and the product quality. Therefore, before entering the process, the air must pass through a dehumidification unit so its relative humidity is within the acceptable limits for the process. In this unit, Peltier modules can be used to remove the humidity. This work has as its main objective to present a mathematical modeling to determine how much heat must be removed to dehumidify as well as the Peltier module's capacity of exchanging heat.
Results and Discussion
In order to determine which module model to be used, as well as how many modules are necessaries to dehumidify, firstly the amount of heat to be removed must be calculated by the sum of the sensible heat (Eq. 1), responsible for the air temperature decrease, and the latent heat (Eq. 2), present when the air gets to the saturation condition and water condensation starts:
(2) In which ṁ refers to the mass flow, hvap to the water vaporization enthalpy, T1 and T2 to the air inlet and outlet temperatures, and Y1 and Y2 to the system inlet and outlet humidity. Considering 50% as the maximum relative humidity at ambient temperature and with support of a psychrometric chart, it is possible to find the two operation points and calculate the heat, resulting in 60 W of heat to be removed, and pointing that the air must be cooled to 15 ºC. To determine how much heat can a Peltier module exchange, the following mathematical modeling was used to describe the system: 
Conclusions
The Peltier modules unit can remove the 60 W required from the fluidization air, taking it from saturation conditions at ambient temperature, found on rainy days, for example, to 40% relative humidity at the same temperature. To accomplish that, it is required a 6 A current. In currents below this value, it is necessary to use several modules. In 4 A and 5 A two Peltier modules are required to achieve the heat removed from 60W.
